In a study of the blood volume in normal human beings (1) a relationship between the total circulating blood volume and the basal metabolic rate was observed. In a group of 99 individuals the distribution of cases above and below the average total blood volume was similar to the distribution of basal metabolic rates above and below average normal values, and the decline in total blood volume with advancing age was parallel to the decline in basal metabolic rate. An increase in total blood volume, the degree of which was related to the severity of the condition, was found in patients with congestive heart failure (2) in which it may be assumed that the oxygen carrying mechanism was inefficient in meeting the tissue oxygen requirement. This observation suggested that the level of oxygen consumption might exert a considerable effect on the circulating blood volume, and prompted us to undertake a study of the blood volume in hyperthyroidism and myxedema in which the metabolism is severely disturbed.
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Previous studies have indicated that hyperthyroidism is characterized by an abnormally high (3, 4, i5) and myxedema by an abnormally low circulating blood volume (6, 7, 8) . Chang (4) , using the CO method, found no direct relationship between the degree of increase in basal metabolic rate and increase in blood volume but observed decreases in blood volume with clinical recovery in all his cases. Goldbloom and Libin (5), using a dye method, found the increases above their normal values in hyperthyroidism great enough to lead them to believe that determination of blood volume was of value in the differential diagnosis of hyperthyroidism. Thompson (6) found the plasma volume about 30 per cent below normal in untreated cases of myxedema. On treatment, with the return of the basal metabolic rate to normal, the plasma volume rose to within normal limits.
MATERIAL AND METHODS
Twenty females and 5 males with clinically proven hyperthyroidism were studied. The basal metabolic rate was more than 15 per cent above normal in all cases. In 5 males and 10 females the changes in plasma and total blood volume were followed during the course of therapeusis, and determinations were made in all of these cases at intervals varying from 5 to 22 days after subtotal thyroidectomy was performed. In 2 males and 4 females blood volume was determined pre-operatively after the administration of Lugol's solution.
Single blood volume determinations were made in 5 females and 2 males with clinically proven myxedema. The basal metabolic rate was more than 15 per cent below normal in all cases. One man with pernicious anemia developed myxedema during a relapse, and another man developed myxedema some time after subtotal thyroidectomy.
Basal metabolic rates were determined by the standard technique of Benedict and Roth (9); plasma and total blood volume were determined by the direct method of Gibson and Evans (10); venous pressure was determined by the direct method of Evans (11) and circulation time by the decholin method of Winternitz, Deutsch, and Brill (12) .
RESULTS
Surface area rather than height was taken as the basis for prediction of normal plasma and total blood volume, inasmuch as the basal metabolic rates were based upon surface area. In almost every case the clinical history revealed the loss of some weight prior to admission to the hospital, and it is possible that the predicted volumes based upon surface area may represent values that were too high in some instances. The actual total blood volumes determined in these cases may well represent, therefore, greater percentage deviations from the normal volumes than indicated.
The course of the basal metabolism, plasma and total blood volume, hematocrit, venous pressure, and circulation time in 25 cases of hyperthyroidism and in 7 cases of myxedema is shown in Table I . 59 Figure  2 . A direct relationship between deviation from predicted normal total blood volume and the levels of basal metabolic rate was observed. Prior to treatment, the circulation time was below normal in all except one case of hyperthyroidism and above normal in all the cases of myxedema. Venous pressures were within the limits of normality of the method employed in all cases in which the determination was made. The direct relationship between 'the speed of blood flow and basal metabolic rate reported by Blumgart, Gargill, and Gilligan (13) in hyperthyroidism was confirmed.
No significant relationship between the percentage deviation from predicted normal volume based on surface area and circulation time or venous pressure was observed.
The change in the absolute total blood volume in 5 males and 10 females in relation to change in basal metabolic rate occurring during the course of therapy is shown in Figure 3 . In all cases the basal metabolic rate was lower after operation, and in all except 1 case the total blood volume was less postoperatively than it was at the initial determination. Reduction in total blood volume postoperatively ranged from 540 to 770 cc., or (5), employing a modification of the dye method of Seyderhelm and Lampe, found the total blood volume increased by 50 per cent over normal in 9 cases with hyperthyroidism. The average increase over normal in our series of 25 cases was only 6 per cent. Thompson (6) found the total blood volume to be about 25 per cent below normal in 9 cases of myxedema. The average in our group of 7 myxedematous patients was 15 per cent below normal.
In our opinion certain errors inherent in the earlier dye techniques, principally those arising from differences in the time required for the dye to become completely mixed in the blood stream Figure 4 . In our opinion the total blood volume is definitely related to the oxygen requirement as expressed by the basal metabolic determination. Other than an increase above normal requirements in the total number of circulating red cells in hyperthyroidism and a decrease in myxedema, no explanation of the mechanism of the volume change characteristic of these diseases has come to light. None of these cases of hyperthyroidism had any evidence of valvular diseases or hypertensive heart disease nor did they exhibit any of the physical signs of congestive heart failure. The greatest increase in total blood volume above normal in this series was 28 per cent and the average about 6 per cent. In frank congestive failure the average increase in total blood volume above normal is 22 per cent (2 
